p66/p51 and p51/p51 recombinant forms of reverse transcriptase from human immunodeficiency virus type 1--interactions with primer tRNA(Lys3), initiation of cDNA synthesis, and effect of inhibitors.
Human immunodeficiency virus type-1 (HIV-1) reverse transcriptase (RT) initiates reverse transcription from tRNA(Lys3). HIV-1 RT is a heterodimer consisting of two polypeptides, p66 and p51. In this work, the possible role of each subunit of RT in the interaction with its natural primer tRNA(Lys3) was studied. Two recombinant forms of HIV-1 RT, heterodimer p66/p51 and homodimer p51/p51, were used. Previously we have expressed and purified recombinant RT p51/p51 which possesses DNA polymerase activity [El Dirani-Diab, R., Andreola, M. L., Nevinsky, G., Tharaud, D., Barr, P. J., Litvak, S. & Tarrago-Litvak, L. (1992) FEBS Lett. 301, 23-28]. Here we show that HIV-1 RT p51/p51 displays certain properties very similar to the p66/p51 recombinant enzyme. The homodimer was able to anneal tRNA(Lys3) to the primer-binding site of the HIV-1 RNA template leading to a functional complex capable of synthesizing cDNA. Further, the p51/p51 enzyme behaved like RT p66/p51 concerning the strong inhibition produced by a non-nucleoside RT inhibitor. These data show that for RT p51/p51, one of the subunits of the homodimer adopts a conformation similar to the catalytic subunit (p66) present in the heterodimeric form. Part of this work was devoted to the study of the complex between the recombinant forms of HIV-1 RT and its primer tRNA. Each enzymatic form was cross-linked to tRNA(Lys3) in the presence of a platinum derivative, giving different ribonucleoprotein complexes of molecular masses higher than 100 kDa, suggesting that primer tRNA may interact with both subunits in the heterodimeric enzyme. After RNase A treatment of the complex RT p66/p51 x tRNA, the label was mainly found to migrate with the p66 subunit, although some cross-linking was also found associated to the p51 subunit. These results show that the p66 and p51 subunits of RT interact with tRNA(Lys3). Moreover, cross-linking of tRNA(Lys3) with HIV-1 RT p66/p51 in the presence of a DNA template containing the primer-binding-site sequence yielded an enzymatically active complex.